The study aimed to accomplish a cross-cultural adaptation of the " 
INTRODUCTION

Diabetes mellitus (DM) is a heterogeneous
group of metabolic disorders with hyperglycemia as the common characteristic, resulting from insulin action and/or secretion defects. The current classification is etiology-based. In the present study, type 2 DM is highlighted, which is present in 90-95% of cases and is characterized by defects in the action and/or secretion of insulin. Its importance for public health is justified by the increasing prevalence rates, the impact of mortality and the health problems that affect the quality of life (QoL) of patients and their relatives (1) .
Research on the relation between altered glucose metabolism and quality of life showed a gradual decrease in QoL through the categories glucose tolerance, recently diagnosed DM and previously known DM. The authors showed that poor QoL can increase the probability of developing type 2 DM, and can also be associated with less healthy lifestyle options (2) . On the other hand, DM can cause poor QoL due to the increased symptoms of hyperglycemia and other diseases related to DM and obesity (3) .
The importance of specific instrument to assess DM patients' QoL is due to the fact that this type of instrument is directed at the most relevant characteristics of the disease or condition that is being studied, and of the patients, considering that QoL measures support intervention strategies in the attempt to minimize the impact of type 2 DM (4) .
Health-related quality of life (HRQoL) represents the intent to quantify the consequences of a disease and its treatments, according to how people perceive their capacity to have a useful life and develop their skills. Hence, its measurement is subjective, as many of its dimensions cannot be measured in a physically direct way and, also, because it is related to how people see the impact not of their dysfunction, but of its existence (5) .
Nowadays, many instruments have been developed to assess HRQoL, based on different definitions of the concept. In this respect, the proliferation of measurement instruments partially affects the growing need to demonstrate the efficacy of a given care or treatment, thus expanding the consensus about the need to stabilize the effects of a given disease or treatment in the patient's life, or even to look beyond the disease, in order to guarantee a more holistic view on the patient and incorporate the patient's perspective into the assessed interventions (6) . The instrument used was the Diabetes-39 which, in this study, took the form of a horizontal bar divided in boxes that were numbered from 1 to 7, to replace the straight line used in the original instrument. This change was suggested by the research participants and previously authorized by the original author (6) . To analyze the answers, the number marked with an "X" was considered, without any 0.5-point approximations (upwards or downwards, from 1 to 7) in case the participant marked one of the borders of the box, so as to simplify the classification (6) . 
CROSS-CULTURAL ADAPTATION PROCEDURES
Initially, the researchers obtained permission to use the D-39. Next, the cross-cultural adaptation process used in this study is described, which follows the proposal presented in literature (8) , together with the change in the order of the steps proposed for this adaptation process (9) (10) .
The expert committee assessment before the back-translation permits the detection of possible errors or comprehension problems that can be modified in the translated version (9) (10) . Each of the instrument items was subject to semantic analysis before performing the pre-test, with a view to having a group of representatives from the target population check the understandability of all instrument items (9) .
Translation of D-39 to Portuguese
The translation was carried out by two Next, one of the researchers read the translation and the participants discussed equivalences between the English and the translated version for each of t h e 3 9 i n s t r u m e n t i t e m s . W h e n a n y o f t h e participants did not agree with the translation, suggestions were made to change the writing, and c h a n g e s w e r e a p p r o v e d w h e n a t l e a s t s i x participants (more than 80%) agreed with the new proposal. At the end of this step, consensus version 2 in Portuguese was obtained (CVP -2).
Back translation and consensus version in English
Two independent translators who were fluent in English and lived in Brazil and had lived in the USA for several years carried out this step. These translators were unaware of the study objectives and did not know the original version of the instrument. The final version in English (VIF) of D-39 was compared with the original version of the instrument (in English), with a view to checking the replicability of the scale that was being subject to cross-cultural adaptation. After completing these steps, the VIF was sent to the author of the original instrument (6) for suggestions. Three days later, the author answered that he had carefully reviewed the back translation and that each question seemed to reflect the actual meaning of the original version, and gave his permission to continue the research.
Each of them elaborated an English version, called
Semantic analysis of items
Semantic analysis aims to verify whether the target population of an instrument can understand all of its items. Therefore, it is recommended that this procedure be performed with small groups (three to four) (9) . In this research, four patients were involved domains, using multitrait-multimethod analysis.
Multitrait Analysis Program (MAP) software was used for this purpose (13) . Discriminant validity was also assessed descriptively by comparing the scores of patients using insulin or not. 
RESULTS
Upon the patients' suggestions, three items were modified, as all patients mentioned that glucose and sugar are understood in the same way, so that glucose was maintained; the word proveniente Cronbach's alpha coefficients ranged from 0.58 (anxiety and worry) to 0.85 (diabetes control), which are considered adequate (11) to assess the internal consistency of items in the different domains.
The total score, with a coefficient of 0.917, showed good internal consistency. whenever the correlation between an item and the dimension it hypothetically belongs to is higher than its correlation with the other dimensions (15) .
To test for construct validity, convergent and discriminant validity were observed according to MTMM analysis, assessing the correlations between the item and the dimension it belongs to and between the item and the dimension it does not belong to. In case the correlation coefficient between the item and the dimension it belongs to is higher than that with a dimension it does not belong to, convergent validity exists. In case an item is moderately correlated (re"0.3) with the dimension it belongs to, convergent validity also exists (15) .
According to the MAP program (15) , the percentages of items in a given dimension, with correlations that are significantly higher, or merely higher than their correlations with the dimensions, are shown in Table 2 . Values from -2 to 2 shown in Table 2 mean the following: 2 indicates that the correlation between the item and the scale it belongs to is significantly higher than its correlation with the scale it does not belong to, 1 indicates that the correlation between the item and the scale it belongs to is higher than its correlation with the scale it does not belong to, -1 indicates that the correlation between the item and the scale it belongs to is lower than its correlation with the scale it does not belong to and -2
indicates that the correlation between the item and the scale it belongs to is significantly lower than its correlation with the scale it does not belong to. Considering that, for discriminant validity, answer percentages should be concentrated in the sum of scales 1 and 2, it is given that: diabetes control (85.4%), anxiety and worry (81.2%), social burden (55%), sexual functioning (100%), energy and mobility (78.3%) and total score (79.5%). Hence, discriminant validity in the social burden domain is low.
In addition, Mann-Whitney's U-test was applied for discriminant validity between the groups that used insulin or not for metabolic control of DM - To analyze the internal consistency of the items in the adapted version with the total and the respective domains, Cronbach's alpha coefficients were calculated, generally obtaining levels that were considered adequate: alpha equal to 0.91 for the total score, and variation between 0.58 and 0.85 for the domains. The domain with the lowest coefficient was anxiety and worry (0.58), while diabetes control obtained the highest coefficient (0.85). Knowing that Cronbach's alpha coefficients below 0.70 can impair the instrument's internal consistency (11) (12) , the authors clarify that, in this initial phase of the adaptation and validation of D-39, the sample revealed to be small for the number of items. Hence, more respondents would be needed. 
